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(54) Support method, quality control method, and device therefor 



(57) The present invention quickly resolves troubles 
in an analysis device and to perform effective external 
quality control. An analysis device 2 and a control device 
1 are connected by a network 3. Error data and sample 
data taken from a measurement of a quality control sub- 
stance are transmitted from the control device 1 to the 



analysis device 2. The analysis device 2 is made to be 
remotely operable from the control device 1 and when 
troubles arise repair from the control device 1 is possi- 
ble. The control device 1 analyzes sample data, and pro- 
vides the analysis results to a web page. The analysis 
device 2 accesses the web page using a WWW browser, 
and can perform external quality control in real time. 
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Description 

BACKGROUND OF THE INVENTION 
Technical Field 

[0001 ] The present invention relates to technology for 
quality control and support of an analysis device. 

Description of Related Art 

[0002] Blood tests and other forms of clinical testing 
require that specimens such as blood and urine be an- 
alyzed for a variety of test items. Measurement is per- 
formed by analysis devices that employ measurement 
methods suited to those items to be analyzed. Analysis 
devices have sophisticated mechanisms that allow 
them to measure, with a high degree of sensitivity, ex- 
tremely low concentrations of a substance, and to ana- 
lyze a small amount of specimen for 10 or more items. 
To maintain the accuracy of the test results, monitoring 
is performed of the operations of the mechanism com- 
ponents. When troubles occur in the operations of these 
mechanism components, an analysis device gives a 
warning to that effect, alerting the userto trouble therein, 
in such cases, a user will resolve the trouble by following 
the operating manual or by, for example, calling a sup- 
port center, explaining the circumstances, and following 
the instructions of the technician. When a user cannot 
resolve trouble by himself, the support center sends a 
technician to do so. 

[0003] In diagnostic tests, mechanical check of the 
analysis device is insufficient for good control of test re- 
sults to analyze these types of biological specimens, 
quality control is undertaken wherein measurements 
are taken of the same or similar biological specimen, 
which serves as a quality control substance, and those 
measurement results are monitored. 
[0004] In one quality control method, the same quality 
control substance is measured by the same analysis de- 
vice every day, and monitoring is performed of whether 
stable measurement results are being obtained (internal 
quality control). In another quality control method, mon- 
itoring is performed of whether measurement results are 
being obtained that are similar to measurement results 
at the same type of analysis device used outside that 
laboratory (external quality control). 
[0005] However, in order to perform external quality 
control, the same quality control substance has to be 
sent from a statistics center to each laboratory; the qual- 
ity control substance has to be measured at each labo- 
ratory; those measurement results (hereinafter "sample 
data") have to be sent from each laboratory to the sta- 
tistics center; and the sample data has to be analyzed 
by the statistics center. The laboratories first leam of the 
analysis results only after the statistics center sends 
them. It usually takes one to two months between the 
time the quality control substance is sent out and the 



analysis results are returned; because a statistics center 
must wait until the number of sample data sets to be 
sent out reaches a set number. 
[0006] The first problem the invention aims to solve 

5 relates to measurements taken when trouble occurs. 
Because today's analysis devices are operated under 
the control of sophisticated programs, there are an in- 
creasing number of cases where a user is unable to re- 
solve the trouble himself. When this happens, the user 

10 has to wait until a technician comes and treats the prob- 
lem. 

[0007] If the trouble requires change of or adjustment 
to an analysis device component, then the only option 
is to wait for a technician. But there are times when for 

is reasons other than this sort of trouble that users are un- 
able to resolve the trouble themselves. There appear to 
be many cases where a user should be able to resolve 
the trouble himself, but is unable to do so, as when a 
user can't adequately explain the trouble in the analysis 

20 device, orwhen a usercannot properly operate the anal- 
ysis device in the manner necessary to resolve the trou- 
ble. 

[0008] During an analysis device in the laboratory 
having trouble, patient tests results cannot be reported 
25 to a doctor making a diagnosis. For specimens with low 
preservability, such as blood, measurements taken the 
following day will result in test results with lower accu- 
racy, meaning a specimen has to be taken from the pa- 
tient again. 

30 [0009] The second problem the invention aims to 
solve is that, as described above, for external quality 
control there is no choice but to wait for the analysis re- 
sults from the statistics center to confirm accuracy; usu- 
ally the external quality control is carried out only once 

35 a year, and just three or four times a year at the most. 
[0010] Quality control should be carried out daily be- 
fore specimen measurement, to improve the reliability 
of the measurement data. In other words, when the qual- 
ity control sample data falls outside a predetermined 

40 range, the analysis device is insufficient condition, and 
specimen measurement should not be performed until 
the analysis device is adjusted so that the sample data 
falls within that predetermined range. With the external 
quality control in use today, however, the analysis re- 

45 suits come back one or two months after the measure- 
ment, meaning that they are used for no other reason 
than to conf irm after the fact the device status at the time 
of the measurement. 

[001 1 ] When blood and other substances that dena- 
50 ture with the passage of time are the subject of analysis, 
the condition of the quality control substance used in 
sample data measurements must be at the same level 
for each laboratory participating in the external quality 
control. But when quality control substances are sent 
55 out to laboratories for collecting sample data, there is 
an inevitable tendency for the measurements to be per- 
formed on differing days. Thus, because the condition 
of the quality control substance that is the basis for the 
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sample data differs, the reliability of the analysis results 
suffers. 

SUMMARY OF THE INVENTION 

[0012] It is an object of the present invention to 
present technology making possible effective external 
quality control with fast, precise resolution of troubles in 
an analysis device. 

[0013] In order to solve the above first problem, an 
aspect of the present invention presents a support meth- 
od employed in an information terminal connected to 
analysis devices via a network, the support method 
comprising: collecting predetermined historical informa- 
tion showing the operational history of the analysis de- 
vices from the analysis devices via the network; storing 
collected historical information for each analysis device; 
and outputting collected historical information in re- 
sponse to an instruction by the operator of the informa- 
tion terminal. 

[0014] Communication between the information ter- 
minal and the analysis devices is performed through a 
dedicated NTT line, the Internet or the like. The opera- 
tional history of each analysis device can be seen by 
support personnel at, for example, a support center, and 
this can prevent analysis devices from being down and 
can facilitate repair work. Collecting historical informa- 
tion by SMTP has the advantage of allowing for easy 
expansion of the system over a network, since SMTP is 
usually not subject to the restrictions of firewalls and the 
like. 

[0015] In this support method employed in an infor- 
mation terminal, It is preferable to operate the analysis 
device from the information terminal via a network. 
[0016] Support personnel in the support center can 
operate the analysis device while looking at the analysis 
device operational history stored on the information ter- 
minal, and remote support personnel can quickly re- 
solve the trouble without having to travel to the labora- 
tory, leading to a significant reduction in down time. 
[001 7] Furthermore, good use can be made of a user 
support method wherein error determination parame- 
ters are prepared; predetermined error information is 
extracted from the historical information; based on the 
error determination parameters, an error history is cre- 
ated; and error history and the analysis device are cor- 
relatively stored. 

[0018] For example, error level is determined based 
upon how many times the same occurrence occurred in 
one day. Along with error type, error message, date and 
time, and other error history, error level is correlated with 
analysis device and is used in forecasting and solving 
trouble. 

[0019] To solve the above first problem, another as- 
pect of the present invention presents a support method 
employed in an analysis device connected to a prede- 
termined information terminal via a network, wherein 
predetermined historical information showing the oper- 



ational history of the analysis device is transmitted at a 
predetermined timing to the information terminal via the 
network. 

[0020] For example, in the shutdown processing of an 
5 analysis device the operational history for that day is 
sent to the information terminal. The predetermined in- 
formation terminal performs the same function as the 
information terminal in the above first aspect of the in- 
vention. 

[0021] In the above support method used in an anal- 
ysis device, it is preferable to accept operation from a 
predetermined information terminal via a network. 
[0022] Even if the information terminal is in a distant 
support center, accepting manipulation from that infor- 
mation terminal allows for the fast resolution of troubles. 
[0023] In order to solve the above second problem, 
another aspect of the present invention presents a qual- 
ity control method employed in an information terminal 
connected to analysis devices via a network, wherein: 

A: sample data that the analysis devices measure 
predetermined quality control substance is received 
via a network; 

B: the received sample data is stored; 
C: the stored sample data is analyzed for each anal- 
ysis device and each quality control substance; and 
D: the analysis results of the sample data received 
within a predetermined timeframe are provided to 
the analysis devices. 

[0024] Communication between the information ter- 
minal and the analysis devices is performed through a 
dedicated NTT line, the Internet or the like. An analysis 
device performs a daily measurement of a quality con- 
trol substance, such as control blood, and transmits the 
measurement data to the information terminal. The in- 
formation terminal stores the measurement data sent 
from analysis devices and analyzes the stored meas- 
urement data for each analysis device and each quality 
control substance. Each time the information terminal 
receives sample data from an analysis device ft per- 
forms a new analysis. 

[0025] In order to ensure that the analysis results 
come from quality control substances having similar lev- 
els of condition, the analyses can be of sample data from 
measurements performed within a certain timeframe, 
for example, within 24 hours of reception. When an anal- 
ysis device requests analysis results, the latest analysis 
results are provided in real time. In the present invention 
it is preferable to use SMTP in the communications, as 
it is not usually subject to the restrictions of firewalls and 
the like. 

[0026] In order to solve the above second problem, 
another aspect of the present invention presents a qual- 
ity control method employed in analysis devices con- 
nected to a predetermined information terminal via a 
network, wherein: 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP1 107 159 A2 



6 



A: sample data that predetermined quality control 
' substances are measured is transmitted to the in- 
formation terminal via the network; 
B: the analysis results of the sample data is request- 
ed to the information terminal; 
C: analysis results based on the sample data that 
the information terminal has collected from the anal- 
ysis devices within a predetermined timeframe is re- 
ceived from the information terminal; and 
D. the analysis results are output. 

[0027] With this method, in the above quality control 
method employed in an information terminal, the results 
that an information terminal analyzes is output to a dis- 
play of the analysis device or to a printer or other output 
device. A user refers to the output results when perform- 
ing quality control of his analysis device. 
[0028] Another aspect of the present invention also 
presents a computer-readable storage medium on 
which is recorded a program for executing the support 
method used in an information terminal or analysis de- 
vice as described above. Conceivable recording media 
include floppy disks, hard drives, semiconductor mem- 
ory, CD-ROMs, DVDs, and MO disks. 
[0029] Another aspect of the present invention also 
presents a control device connected to analysis devices 
via a network, comprising: reception means for receiv- 
ing from the analysis devices predetermined historical 
information showing the operational history of an anal- 
ysis device; storage means for storing historical infor- 
mation for each analysis device; and output means for 
outputting historical information in response to an in- 
struction by an operator. 

[0030] This has the same operational effect as the 
above support method used in an information terminal. 
[0031] Another aspect of the present invention 
presents an analysis device connected to a predeter- 
mined information terminal via a network, comprising 
transmission means for transmitting predetermined his- 
torical information showing operational history to the in- 
formation terminal via the network according to a pre- 
determined timing. 

[0032] This has the same operational effect as the 
above support method used in an analysis device. 
[0033] Another aspect of the present invention also 
presents a control device connected to analysis devices 
via a network, comprising: reception means for receiv- 
ing sample data that the analysis devices measure pre- 
determined quality control substances; storage means 
for storing received sample data; analysis means for an- 
alyzing the stored sample data for each analysis device 
and each quality control substance; and providing 
means for providing to the analysis device analysis re- 
sults of sample data received within a predetermined 
timeframe. 

[0034] This has the same operational effect as the 
above support method used in an information terminal. 
[0035] Another aspect of the present invention also 



presents an analysis device connected to a predeter- 
mined information terminal via a network, comprising: 
transmission means for transmitting sample data that 
predetermined quality control substances are measured 
5 to the information terminal via the network; request 
means for requesting to the information terminal for 
analysis results of the sample data; reception means for 
receiving from the information terminal the analysis re- 
sults of the sample data that the information terminal has 
collected from the analysis devices within a predeter- 
mined timeframe; and output means for outputting re- 
ceived analysis results. 

[0036] This has the same operational effect as the 
above support method used in an analysis device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] Fig. 1 is an example of an overall block dia- 
gram of the remote support system relating to the first 
embodiment. 

[0038] Fig. 2 is a block diagram showing function and 
constitution. 

[0039] Fig. 3 is an example of the processing flow in 
a remote support system. 

[0040] Fig. 4 is a flowchart showing one example of 
the flow of the main processing performed by a control 
device. 

[0041] Fig. 5 is a flowchart showing one example of 
the flow of the support processing performed by a con- 
trol device. 

[0042] Fig. 6 is a flowchart showing one example of 
the flow of the QC processing performed by a control 
device. 

[0043] Fig. 7 is a flowchart showing one example of 
the flow of the main processing performed by an analy- 
sis device. 

[0044] Fig. 8 is an example of an error information se- 
lection screen. 

[0045] Fig. 9 is a display example of error history. 
[0046] Fig. 1 0 is a display example of program history. 
[0047] Fig. 1 1 is a display example of number of times 
operated. 

[0048] Fig. 12 is an example of error determination 
pattern. 

[0049] Fig. 1 3 is an example of error determination ta- 
ble. 

[0050] Fig. 1 4 is a display example of a web page cre- 
ated by QC processing (menu screen). 
[0051] Fig. 15 is display example of a web page cre- 
ated by QC processing (analysis results) 
[0052] Fig. 16 a display example of a web page cre- 
ated by QC processing (analysis results). 
[0053] Fig. 17 is overall block diagram of a remote 
support system relating to another embodiment. 
[0054] Fig. 18 is overall block diagram of a remote 
support system relating to another embodiment. 
[0055] Fig. 1 9 is a conceptual diagram of data sent to 
a control device by an analysis device. 
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[0056] Fig. 20(a) is when the past 24 hours are subject 
to analysis, and Fig. 20(b) is when the past 48 hours are 
subject to analysis. 

[0057] Fig. 21(a) is conceptual diagram of today's 
analysis processing, and Fig. 21(b) is conceptual dia- 
gram of the previous day's analysis processing. 
[0058] Fig. 22 is flowchart showing one example of 
the flow of collection processing. 
[0059] Fig. 23 is flowchart showing one example of 
the flow of today's analysis processing. 
[0060] Fig. 24 is flowchart showing one example of 
the flow of the previous day's analysis processing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0061 ] The support method and quality control meth- 
od of the present invention will be explained in detail 
with reference to the figures. 

First Embodiment 

[SUMMARY] 

[0062] This embodiment will be explaining using as 
an example a remote support system that is a realization 
of the methods of the present invention. This remote 
support system is constituted by an analysis device 
owned by a laboratory (i.e., a user) and a control device 
of the party providing the system, said devices being in- 
terconnected by a dedicated network. 
[0063] The analysis device transmits predetermined 
historical information according to a predetermined tim- 
ing to the control device over the network. Contained in 
the historical information are operational information 
showing the operational conditions of the analysis de- 
vice and measurement data. The operational informa- 
tion comprises error information, number of times oper- 
ated, operation program, set-up parameters and the like 
for each analysis device. The measurement data com- 
prises specimen data from patient and sample data from 
a quality control substance. 

[0064] The control device performs support process- 
ing, collecting historical information from each analysis 
device, editing the historical information, according to 
the contents, for each analysis device, and storing the 
information, and performs Quality Control (QC) 
processing. 

A. Support Processing 

[0065] The control device edits operational informa- 
tion from collected historical information and stores that 
information. The control device also analyzes error con- 
tent based on operational information, and if there is a 
significant error it displays that error. Because a techni- 
cian can review at the control device the historical infor- 
mation of the analysis device where the error arose, he 



can sufficiently understand the conditions of the ma- 
chine without needing a detailed explanation from the 
user, and can work on finding the cause of the trouble. 
[0066] in addition, the analysis device is provided with 
5 the capability to remotely operate the analysis device. 
Therefore, a technician does not actually have to go to 
the laboratory, but can work on the analysis device di- 
rectly from the control device. Furthermore, the control 
device can analyze error information, predict when an 
analysis device will have trouble, and take measure- 
ments to prevent trouble before it occurs. 

B. QC Processing 

[0067] A control device 1 analyzes sample data from 
a quality control substance measured at each analysis 
device 2 for each type of analysis device 2 and each 
type of quality control substance. Each time the control 
device 1 receives sample data, it updates the analysis 
results for the same type of sample data at the same 
type of machines, and provides the latest analysis re- 
sults on a web page. By accessing this web page, the 
analysis device 2 can acquire the latest analysis results. 
When an analysis device attempts to access the web 
page, the control device authenticates the authentica- 
tion information input by the analysis device. Inthis man- 
ner, soon after measuring a quality control substance, 
a user can confirm in real time the very latest analysis 
results for the quality control substance. 

[CONSTITUTION] 

(1) Overall Constitution 

[0068] FIG. 1 is one example of an overall block dia- 
gram of a remote support system according to the first 
embodiment. In the remote support system according 
to this embodiment, the control device 1 and the analy- 
sis devices 2 are interconnected over a dedicated net- 
work 3. 

[0069] The analysis device 2 is interconnected with 
the dedicated network 3 via a network communications 
interface 4. Possible analysis devices include hemanal- 
ysis and urinalysis devices. Personal computers, work- 
stations and the like can be used as the control device 
1 . Dial-up routers and modems can be used as the net- 
work communications interface 4. 
[0070] One example that could be given of a dedicat- 
ed network 3 would be a dedicated telephone line that 
the provider of this system is able to use exclusively, 
through a contract with the company providing the tele- 
phone line. Other types of networks than dedicated net- 
works can be used, such as the Internet and intranets 
and LANs. 

(2) Control Device 

[0071 ] FIG. 2 is a block diagram showing thef unctions 
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and constitution of the control device and the analysis 
device. 

[0072] The control device comprises a communica- 
tions interface 11 , a processing unit 12, a user control 
database 14, an e-mail server 15, a WWW server 16 
and a remote control unit (host side) 13. 
[0073] The communications interface 11 establishes 
a connection with analysis devices. 
[0074] The processing unit 12 performs support 
processing and QC processing, using the user control 
database 14. The support processing displays prede- 
termined error history at the control device, making it 
possible to find the cause of the trouble. FIGS. 8 through 
11 show display examples of the error history output by 
the processing unit [1 2]. The QC processing makes pos- 
sible real time external quality control at the analysis de- 
vice. FIGS. 14 and 15 show examples of web pages for 
analysis results created by the QC processing. These 
examples will be discussed in detail below. 
[0075] The user control database 14 stores at each 
analysis device error history, number of times operated, 
QC data, log information and the like. 
[0076] The e-mail server 15 receives historical infor- 
mation and sample data from analysis devices through 
SMTP. The communications protocol is not limited here- 
in to SMTP, but SMTP has the advantage of facilitating 
future expansion of this system, due to the fact that it is 
usually not subject to the restrictions of firewalls and the 
like. 

[0077] The WWW server 1 6 provides a WWW brows- 
er on the analysis device with the web pages that 
processing unit 12 has created. 
[0078] The remote control unit (host side) 1 3, by being 
linked with the remote control unit (user side) on the 
analysis device 2, makes possible the remote operation 
of the analysis device 2. Because the two units are in- 
terlinked, the analysis device can be logged onto re- 
motely, the window displayed at the analysis device is 
displayed at the remote control unit (host side) 13, and 
the analysis device can be operated pursuant to the op- 
erations input f rom the remote control unit (host side) 13. 

(3) Analysis Device 

[0079] An analysis device 2 has an analysis unit 21 , 
a communications interface 23, an e-mail server 24, a 
remote control unit (user side) 25, a WWW browser 26, 
a patient masking unit 27 and a control unit 28. 
[0080] The analysis unit 21 measures the quality con- 
trol substances and generates sample data. 
[0081] The communications interface 23, as with the 
communications interface 1 1 in the above control device 
1 , establishes a connection. 

[0082] The e-mail server 24 sends historical informa- 
tion showing the operational history of an analysis unit 
21 and sample data to the control device using SMTP. 
[0083] The remote control unit (user side) 25, by being 
interlinked with the remote control unit (host side) 13, 



makes possible the operation of the analysis device 2 
from the control device 1 . 

[0084] The WWW browser 26 acquires web pages 
from the control device based on instructions from a us- 
5 er. 

[0085] The patient masking unit 27 ensures that when 
the analysis device 2 is operated from the control device 
1 , patient information is not displayed at the control de- 
vice. 

w [0086] The control unit 28 controls the operations of 
the analysis unit 21 and of the constituent elements of 
the user terminal 22. 

PROCESSING FLOW 

[0087] An explanation will be given of the processing 
performed by the control device and analysis device in 
a remote support system. 



[0088] An explanation will be made in detail of the 
processing flow of the overall system. FIG. 3 is an ex- 
planatory diagram showing an example of the flow of 
25 user support in a remote support system. 

[0089] The analysis device 2 performs standard spec- 
imen measurement (#1), and its operational information 
is transmitted to the control device 1 according to a pre- 
determined timing (#3). The transmission is made in real 
30 time if the operational information contains error infor- 
mation or other urgent information. The transmission is 
made when the analysis device is shutdown if the oper- 
ational information is not urgent, such as number of 
times operated and specimen measurement results. Er- 
as ror information is also displayed at the analysis device 
2, too, and the user discovers that there is trouble at the 
analysis device 2 (#8). 

[0090] The control device 1 classifies operational in- 
formation sent from the analysis device 2 according to 

40 type and stores this in the user database 1 4 (#4). When 
there is major error information in the stored operational 
information, or when there are other indications that a 
predetermined major error will occur, such as when 
there is minor error information, but the error occurs fre- 

45 quently or when error conditions are worsening, the 
trouble the analysis device is having is detected based 
on certain settings (#7). 

[0091 ] When the analysis device 2 measures a quality 
control substance, unlike standard specimen measure- 
so ment results, the sample data is transmitted to the con- 
trol device 1 in real time (#3). The analysis device 2 
reads a barcode affixed to the measurement specimen 
container, determines whether that specimen is a quality 
control substance or not, and based on that determina- 
55 tion, transmits the sample data. The control device 1 
takes the new sample data and updates the analysis re- 
sults (#5). 

[0092] The user, after measurement of the sample da- 
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ta, acquires the analysis results that the control device 
1 has analyzed (#6) and confirms the external accuracy. 
The control device 1 updates the web pages in accord- 
ance with updates to the analyzed data. The analysis 
device 2 accesses a web page, and when access is au- 
thenticated, the latest analysis results and the sample 
data are provided on the web page. 
[0093] In this manner, a user can quickly confirm not 
just internal quality control results, but external quality 
control results as well, and can discover malfunctions in 
an analysis device in real time (#8). 
[0094] The control device 1 analyzes quality control 
data. If the quality control results fall outside of a prede- 
termined range, or if a worsening of the quality control 
data is anticipated, trouble in the analysis device 2 is 
detected based on predetermined settings (#7). For ex- 
ample, data is trending away from median values. If 
trouble at the analysis device 2 is detected at the control 
device 1 , the user is notified to that effect (#8). 
[0095] If trouble at the analysis device is discovered 
(#8), the user performs processing to resolve the trouble 
(#10). The control device 1 analyzes the trouble from 
the edited operational information of that analysis de- 
vice 2 (#9), and provides the user with the most suitable 
information for solving the trouble. 
[0096] If it is difficult for the user to resolve the trouble 
himself, the user activates the remote control unit of the 
analysis device (#11). A technician at the support center 
remotely operates the analysis device 2 and performs 
task for resolution of the trouble via the remote control 
unit of the control device (#12). Thereupon the screen 
of the analysis device and the screen of the control de- 
vice are linked. In this manner, with regard to troubles 
that can be resolved through operation of the analysis 
device, even a complicated problem can be resolved 
through remote operation from the support center (#14). 
For troubles that cannot be resolved thus, a technician 
would go and make repairs (#13, #14). 

(2) Flow of Processing in Control Device 

[0097] Next, the flow of processing that the control de- 
vice 1 performs in a remote support system will be ex- 
plained in detail. 

(2-1) Collection Processing 

[0098] FIG. 4 is a flowchart showing one example of 
the flow of the main processing that the control device 
1 performs. In the main processing, the control device 
1 collects historical information from the analysis device 
2, and if it is operational history, stores it, and if it is sam- 
ple data, performs QC processing. The following 
processing commences by means of the dial-up router 
from the analysis device 2. 

[0099] In Step S1, the communications interface 11 
performs connection processing to establish a connec- 
tion with the analysis device 2. 



[0100] In Step S2, the processing unit 12 performs 
predetermined authentication processing. In other 
words, it determines whether the authentication infor- 
mation sent from the analysis device 2 matches the user 
5 information in the user database. 

[0101] In Step S3, the processing unit 12 performs 
processing according to the authentication results. If it 
determines that the authentication information matches, 
operation proceeds to Step S4. If it doesnt match, then 
the connection is cut or other similar processing is per- 
formed. 

[01 02] In Step S4, the e-mail server 1 5 receives data 
from the analysis device 2. The processing unit 12 de- 
termines whether the received data is predetermined 
operational information or not. Operational information 
is predetermined information otherthan sample data, for 
example, error data, number of times operated, program 
history, and set-up information. If the answer is "yes," 
then operations proceed to Step S5; if "no," operations 
proceed to Step S6. 

[0103] In Step S5, the processing unit 1 2 temporarily 
saves the received operational information. This is use 
for in the support process, which is discussed below. In 
support processing, for example, operational informa- 
tion from each analysis device 2 until 00:00 midnight, 
when the date changes, is stored; when the time reach- 
es 00:00, operational history is created based on the 
operational information received that day. 
[0104] In Step S6, communications interface 11 sev- 
ers the connection with the analysis device 2. 
[0105] In Step S7, the processing unit 12 determines 
whether the received data is sample data from an meas- 
urement of a quality control substance.' If it determines 
"yes," then operations proceed to Step S8, and proceed 
to the QC, which is discussed below. In other words, 
sample data, including received data, is analyzed, and 
the web page for each analysis device is updated. If the 
answer is "no," the operations proceed to the above-de- 
scribed Step S6, and the connection is severed. 

(2-2) Support Processing 

[0106] FIG. 5 is a flowchart showing one example of 
the flow of support processing that the control device 1 
performs independently of the main processing. Every 
time the date changes, the control device 1 edits the op- 
erational information received that day and writes that 
to the history database. 

[0107] in Step S21 , the processing unit 12 is waiting 
for a predetermined time, for example, 00:00. 
[01 08] In Step S22, the processing unit 1 2 determines 
which analysis device 2 among those registered in the 
user control database 14 is the subject user. 
[0109] In Step S23, the processing unit 12 determines 
whether it has received operational information showing 
operating conditions for that date for the subject user. If 
it determines "yes," operations proceed to Step S24. If 
it determines "no," then operations proceed to Step S25. 
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[0110] In Step S24, the processing unit 12 edits oper- 
ational information for each analysis device and each 
subject matter, and writes this to the history database. 
For example, it edits error information, number of times 
operated, operation program, and setting parameters, 
in separate table format with date and time, and writes 
this to the history database. 

[0111] In Step S25, the processing unit 12 writes to 
the user control database 14 predetermined error infor- 
mation showing that operational information could not 
be acquired. Possible examples of error information in- 
clude analysis device name, date, time, error number 
showing the error that arose, and error message corre- 
sponding to error number. 

[0112] In Step S26, the processing unit 12 searches 
for a predetermined error based on the error information 
of the subject user. For example, using the methods for 
determination shown in FIG. 12, error levels are decid- 
ed, as In the example shown in FIG. 13, from error type 
and the 

[01 1 3] frequency with wh ich the same type of error oc- 
curs. 

[0114] In Step S27, the processing unit 12 uses the 
search results to determine whether or not errors are 
contained in the operational information of the subject 
user. Unless the error level is "0", the determination is 
"Yes." If the determination is "Yes," operations proceed 
to Step S28; if "No," operations proceed to Step S29 to 
be discussed later. 

[0115] In Step S28, the processing unit 12 writes the 
determined error level tothe user control database 1 4. 
[01 16] In Step S29, the processing unit 1 2 determines 
whether Step S23 through Step S28 have been per- 
formed for all registered analysis devices 2. If "Yes," op- 
erations return to Step S21 , that is, it waits for the date 
to change. If "No," then operations return to Step S22, 
and chooses another analysis device as the subject us- 
er. 

(2-3) QC Processing 

[0117] FIG. 6 is a flowchart showing the flow of the 
QC processing the analysis device 1 performs. In the 
above-discussed main processing, when the control de- 
vice 1 receives sample data from any analysis device 2, 
the control device 1 performs the following QC process- 
ing. In other words, it analyzes sample data including 
newly received sample data, and updates the web page 
for each analysis device using the new analysis results. 
[0118] In Step S31 , the processing unit 12 analyzes 
newly receiving sample data including newly received 
sample data. It is common for different of quality control 
substances to be used, including some with high values 
and others with low values, or some with normal values 
and others with abnormal values, for the same meas- 
urement item. When a quality control substance is from 
biological matter, values will usually differ from lot to lot- 
that is, the lot number will be different for each time of 



manufacture. Consideration must also be given to 
the'measurement mode under which the sample data 
was collected. Thus the analysis device notifies the con- 
trol device of such information as the type, lot number, 

5 measurement mode of the quality control substance, in 
a manner to be described later. 
[01 1 9] Analysis is made for each type of analysis de- 
vice and for each quality control substance. Because 
substances like blood, which are easily susceptible to 

10 denature over time, are used as an quality control sub- 
stance, analysis is made for each measurement date, 
improving the reliability of the analysis results. 
[0120] Because in the present Invention, the latest 
analysis results are presented in real time, there is the 

15 danger that at an early morning hour there will be an 
insufficient number of sample data sets for measure- 
ments taken on a given day, meaning that the reliability 
of the analysis results will be in question. Therefore, the 
analyses for measurements taken on a given day will 

20 be based on sample data received, for example, within 
the past 24 hours. This allows the use of sample data 
that has been collected under the same elapsed-time 
conditions, and prevents the number of sample data 
sets from fluctuating markedly because of time of day. 

25 When the date changes, the analysis results from the 
past 24 hours are finalized as the analysis results for 
that day. 

[0121] To improve the reliability of the analysis re- 
sults, it is preferable that cutoff values of mean plus or 

30 minus 3SD be used, and that values far outside the nor- 
mal range not be included in the analysis. When the 
analysis results are presented in the form of the average 
value of the sample data, and there is a very small 
amount of data for a 24-hour period, it would be better 

35 to use median value in place of average value. 

[0122] In Step S32, the processing unit 12 updates 
the web page for each analysis device based on the new 
analysis results. Then it returns to the main processing 
and severs the connection with the user terminal. 

40 [0123] It should be noted that the timing for updating 
the analysis results is not limited to [being based on] 
time sample data was received, as long as the timing is 
such that the latest analysis results can be presented to 
the analysis device. For example, one conceivable al- 

45 temative would be to update the analysis results when 
a web page has been accessed from an analysis device. 
Or, the analysis results may be updated at a predeter- 
mined time interval set in consideration of the load being 
placed on the analysis device. 

50 

(2-4) Other Processing 

[01 24] The analysis device 1 performs other process- 
ing in addition to main processing, support processing 
55 and QC processing. 

[0125] For example, the WWW server 16 provides a 
web page when the WWW browser on the analysis de- 
vice has accessed the web page. On this occasion, it is 
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preferable that the analysis device perform authentica- 
tion processing in the form of an interface program, such 
as a library or CGI scripts. 

[01 26] Also, the processing unit 1 2, in response to in- 
structions from the operator of the control device 1 , dis- 
plays error history stored in the user control database 
14. 

(3) Processing Flow in the Analysis Device 

[0127] FIG. 7 is a flowchart showing one example of 
the flow of the main processing performed by the anal- 
ysis device. The analysis device 2 transmits error infor- 
mation and sample data in real time, and transmits op- 
erational information other than error information when 
the operations of the device end. FIG. 7 shows only the 
flow according to the present invention. When the anal- 
ysis device is activated, the following processing com- 
mences. 

[0128] In Step S41, the control unit 28 monitors the 
operational conditions of the analysis unit 21 and deter- 
mines whether error information has occurred or not. If 
it determines "Yes," then operations proceed to Step 
S41 . If "No," then operations proceed to Step S44, ex- 
plained later. 

[0129] In Step S42, the control unit 28 acquires error 
information from the analysis unit 21 and processes it 
to be data for email. For example, it creates email in 
which analysis device authentication information and er- 
ror information is written into the main body of the text. 
[0130] In Step S43, the control unit 28 activates the 
e-mail server 24 and transmits the created email. Then 
operations return to Step S41 . 

[0131] In Step S44, the control unit 28 determines 
whether sample data is to be collected. If it determines 
"Yes," then operations proceed to Step S45. If "No," op- 
erations proceed to Step S48, explained later. 
[01 32] I n Step S45, the control unit 28 awaits comple- 
tion of the measurement. Upon completion operations 
proceed to Step S46. 

[0133] In Step S46, the control unit 28 acquires sam- 
ple data from the control device 1 and processes it to 
be data for email. For example, it writes authentication 
information into the text of the email, and creates an 
email with the sample dated attached as a file attach- 
ment. Other information needed when analyzing sample 
data may be included in the file attachment, for example, 
lot number, type of quality control substance, measure- 
ment mode, and device ID. Device ID is identification 
information forthe purpose of identifying an analysis de- 
vice on this system, and is used to prevent sample data 
from being entered more than once during analysis. 
[0134] In Step S47, the control unit 28 activates the 
e-mail server 24 and transmits the created email. 
[0135] In Step S48, the control unit 28 awaits for op- 
erational inf ormation showing the operational conditions 
of the control device 1 other than error information. Op- 
erational information other than error information can in- 



clude number of times operated, operation program, 
set-up conditions and the like. When operational infor- 
mation arises, operations proceed to Step S52. In all 
other cases, operations return to Step S41 . 

5 [01 36] In Step S49, the control unit 28 saves in a log 
the operational information that has arisen. 
[0137] In Step S50, the control unit 28 determines 
whether instructions have been given for completion of 
the analysis device. If it determines "Yes," then opera- 

10 tions proceed to Step S49. If "No," then operations pro- 
ceed to Step S51 , described later. 
[01 38] In Step S51 , the control unit 28 acquires oper- 
ational information from the log and processes this to 
be email data. For example, it creates email in which 
analysis device authentication information and opera- 
tional information are written into the text of an email. 
[0139] In Step S52, the control unit 28 activates the 
e-mail server 24 and transmits the created email. After 
that, the control unit 28 terminates operations. 

20 

[EXAMPLE OF OPERATIONAL HISTORY STORED IN 
THE HISTORY DATABASE BY SUPPORT 
PROCESSING] 

25 [0140] An explanation will be given in detail regarding 
the operational information stored in the user control da- 
tabase 1 4 by the support processing described above. 
FIGS. 8 through 11 show examples of operational infor- 
mation displayed at the control device 1 when a hema- 

30 nalysis device has been used as the analysis device. 
FIG. 8 shows an example of an operational information 
selection screen, FIG. 9 shows an example of error his- 
tory, FIG. 1 0 shows an example of program history, and 
FIG. 11 shows an example of number of times operated. 

35 [0141] The operational information selection screen 
of FIG. 8 accepts selections for error history, program 
history, settings, or number of times operated. An oper- 
ator can use this screen to designate analysis device 
and type of analysis device. 

40 [0142] FIG. 9 shows an example of a screen dis- 
played when "error history" has been selected on the 
operational information selection screen of FIG. 8. Error 
date and time, error message describing error, error 
code specifying error, and detailed code 1 and detailed 

45 code 2 are displayed. This error history displays, for ex- 
ample, the latest month worth of error history stored in 
the history database. It is preferable that it be possible 
to make settings for sort and filter for each field. It is also 
preferable that records of abnormalities that have a high 

50 possibility of being the cause of trouble be displayed in 
an easily distinguishable reverse display or the like. 
Record of abnormalities, for example, are records of the 
above-described error level being above a predeter- 
mined value. 

55 [0143] FIG. 10 shows an example of a screen dis- 
played when "program history" has been selected on the 
screen of FIG. 8. In this example, the program name of 
the program operated at the designated analysis device, 
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the version thereof, and the time and date operated are 
displayed. 

[0144] FIG. 11 shows an example of a screen dis- 
played when "number of times operated" has been se- 
lected on the screen of FIG. 8. In this example, the 
number of times that a predetermined unit of the analy- 
sis device has been operated is displayed along with the 
operation date and time. 

[0145] Although not shown in the figures, when "set- 
tings" is selected on the selection screen of FIG. 8, the 
setting terms for the analysis device are displayed. 

[SPECIFIC EXAMPLE OF WEB PAGE CREATED BY 
QC PROCESSING] 

[0146] An explanation will be given of a specific ex- 
ample of a web page created by the control device 1 
using the QC processing described above. FIGS. 14 
and 15 show examples of web pages created by the 
processing unit 12. As before, these are examples of 
displays of analysis results when analyses are made of 
a quality control substance using a hemanalysis device. 
[01 47] When a WWW browser on an analysis device 
accesses the control device 1 , the window shown in the 
top half of FIG. 14 is displayed. This window allows the 
selection of a display style for the analysis results. Here, 
an SD I chart has been selected as the "reporting style, 
" causing the window shown in FIG. 15 to be displayed. 
[0148] In FIG. 1 5, a predetermined graph is displayed 
for each blood component. This graph is created for 
each type of analysis device and each quality control 
substance. This graph is capable of displaying the past 
month's daily sample data for the accessing user and 
reference machine data. The reference machine data is 
sample data from measurements of a predetermined 
quality control substance taken at an analysis device of 
the provider of the remote support system. The graph 
also displays degree of deviation from mean value for 
each 1 SD. The daily analysis results are finalized when 
the date changes. 

[01 49] In terms of internal quality control, the as is dis- 
play of these measurement values allows confirmation 
of the fluctuations in sample data from an analysis de- 
vice. In terms of external quality control, confirmation is 
possible of the fluctuations in the sample data from an 
analysis device against the overall average, using the 
overall average at the time of taking the sample data, 
as shown in FIG. 1 5. By changing the display as he sees 
fit, a user can make a visual comparison to see how 
much the sample data of the analysis device deviates 
from the overall average and the reference machine da- 
ta. Furthermore, the web pages on FIGS. 14 and 15 are 
updated immediately after sample data has been sub- 
mitted. Therefore, a user can perform external quality 
control for the sample data he has submitted in real time, 
without a time lag. 

[01 50] FIG. 1 6 is another display example of analysis 
results for an quality control substance. In this example, 



the measurement values for the user's analysis device, 
overall average value, and reference machine data are 
displayed individually. Because there are times when 
the user wants to make direct comparisons between the 
5 measurement values of his own analysis device and the 
overall average and reference machine data, it is pref- 
erable to make it possible to display individually the val- 
ues in FIG. 15 that are displayed within a chart. 



[01 51 ] (A) FIGS. 1 7 and 1 8 are block diagrams show- 
ing other examples of the remote support system. The 
network linking the user terminal and the analysis device 

15 does not necessarily have to be a dedicated network, 
but may be the Internet or a LAN. However, when the 
Internet is used, encoding and a stricter authentication 
system need to be used to heighten security when trans- 
mitting information. 

20 [01 52] It is not necessary for there to be just one con- 
trol device on the system. For example, separate dedi- 
cated networks may be connected by the Internet and 
routers and gateways, and a control device may be pro- 
vided for each dedicated network. In addition, a control 

25 device can collect predetermined information from anal- 
ysis devices of a dedicated network, for example anal- 
ysis devices on the Internet connected via a dedicated 
network and router, or analysis devices connected to a 
LAN connected to the Internet via a firewall. 

30 [0153] (B) In the above first embodiment, no consid- 
erable is given to possible differences in times zones 
between the control device 1 and the analysis devices 
2 and between analysis devices when QC processing 
is conducted. Therefore, as the second embodiment, an 

35 explanation will be given of QC processing in a remote 
support system having a control device and analysis de- 
vices in different times zones. 

(B-1 ) Operation of the System 

40 

[01 54] Analysis of sample data is conducted in the fol- 
lowing way. In the same manner as the first embodi- 
ment, data collected in the past 48 hours is analyzed, 
and those results become real time analysis results. Al- 
45 ternatively, the analysis results for each day are com- 
puted by analyzing from among the data collected in the 
past 48 hours, that data collected during the previous 
day. 

[0155] To make it easy for operators of analysis de- 
50 vices in each time zone to confirm analysis results, anal- 
ysis results are correlated with those time zones (i.e., 
local time) and so inscribed. 

[01 56] However, when the reference time for analysis 
is set as local time, the reference time will differ from 
55 time zone to time zone, and thus analyses have to be 
conducted for each time zone. This means that there 
will be 24 different analysis results across the world for 
a single date, making operation of the system compli- 
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cated. On top of this, there are countries that have more 
than one time zone, and group hospitals that are located 
across more than one time zone. 
[01 57] On the other hand, when one of the time zones 
is the basis for the analysis reference time, without re- 
gard to local time, the differential between local time and 
reference time becomes a problem. For example, con- 
fusion will result if the date of QC processing changes 
in the middle of the analysis. 

[01 58] For this reason, to ensure that the analysis re- 
sults for a given day are the same for ail time zones, the 
analysis results for that day are computed with sample 
data having the same measurement date (local time) ac- 
cording to each time zone. 

(B-2) Base 

[0159] In consideration of the above, in this embodi- 
ment, the reference time for the control device 1 is made 
to be the world's most advanced time, namely, GMT 
(Greenwich Mean Time) + 12 hours. In the explanation 
below, the reference for time of day is the time of day of 
the time zone in which the control device 1 is located, 
in this instance, GMT + 12 hours. Each analysis device 
2 transmits to the control device 1 , along with the sample 
data, the meausurement time and date in the time zone 
in which it is located. The control device 1 conducts anal- 
ysis of the sample data based on sample data having 
an measurement time and date within the past 48 hours. 
The reason for analyzing sample data for the past 48 
hours rather than the past 24 hours is to ensure that 
there will be a sufficient number of sample data sets N 
that will form the basis of the analyses. 
[01 60] FIG. 1 9 is a conceptual diagram of data trans- 
mitted from the analysis device 2 to the control device 
1 . Included in this data are lot number, type of quality 
control substance, measurement mode, device ID, time 
zone, time of day, and sample data. Except for time zone 
and time of day, all other data is the same as in the first 
embodiment. For time zone, the time zone in which the 
analysis device 2 is located is given . For time of day, the 
measurement date and time in the time zone in which 
each analysis device is located is given. The control de- 
vice 1 conducts the QC processing to be discussed later 
based on sample data having measurement date and 
time within 48 hours of the time of day in the time zone 
in which the control device is located. 
[0161] FIG. 20(a) is an explanatory diagram showing 
there being an insufficient number of sample data sets 
N received in the past 24 hours. To facilitate the expla- 
nation, let us suppose that analysis devices A, B, C, D, 
and E, located in different times, transmit sample data 
daily at the time of 00:00. Analysis device A is in the 
GMT +12 hours time zone. Analysis device E is in the 
GMT - 12 hours time zone, and analysis devices B, C, 
and D are in time zones in between. The control device 
is in the GMT + 12 hours time zone. 
[0162] In FIG. 20, sample data with a date of X are 



indicated as A^ B x etc. For example, A 1t A 2> and A3 
represent sample data from analysis device A dated the 
1 st , 2 nd and 3 rd respectively. Black circles represent 
sample data that has already been collected, and white 
5 circles represent sample data that has not yet been col- 
lected. 

[0163] When the time for the control device is 00:00 
on the 3 rd (time of day T1), Ag, Bg, C 2 , D 2 and E 2 are 
included in the sample data from the past 24 hours. 

10 However, when a little time passes and the time of day 
becomes time of day T2, all that is included in the sam- 
ple data from the past 24 hours is the data in the shaded 
triangular region in the figure, that is, only A 3 . In such a 
case, the further a time zone is from GMT + 12 hours, 

15 the greater the possibility that the sample data will not 
be analyzed, meaning that there will be an insufficient 
number of data sets N and that it will be difficult to always 
provide reliable analysis results. 
[0164] FIG. 20(b) is an explanatory diagram showing 

20 there being a sufficient number of data sets N when the 
analysis is based on sample data received in the past 
48 hours. When the time for the control devices reaches 
00:00 on the 3 rd (time of dayT1), sample data from anal- 
ysis devices A through E dated the 1 st and 2 nd (A 1f B 1( 

25 C 1p Dj, Ag, B2, C 2 , D 2f E 2 ) are included within the 
sample data from the past 48 hours. Next, when a little 
time passes and the time of day becomes time of day 
T2, the data within the shaded trapezoidal region in the 
figure (i.e., A^ B^ C 2 , D 2 , and E 2 ) becomes the popu- 

30 lation for analysis. In actuality, while the measurement 
time differs for each analysis device, making the analy- 
sis population the sample data of the past 48 hours 
makes it possible to ensure that there is always a 
number of sample data sets close to the total number of 

35 analysis devices on the system. If there is a plurality of 
sample data sets from the same analysis device within 
the population, all such sets'other than the sample data 
set with the most recent measurement time may be ex- 
cluded from the analysis. 

40 [0165] It should be noted that the reference time for 
the control device is not limited to GMT +12 hours. It is 
also possible to make the period of time subject to anal- 
ysis longerthan 48 hours orshorterthan 48 hours; how- 
ever, 48 hours is expedient in terms of system opera- 

45 tions. 

(B-3) Processing Flow 

[01 66] With the exception of the QC processing sub- 
so routine (Step S8 in FIG. 4) performed after receipt of 
sample data, the processing performed by the control 
device 1 relating to this embodiment is the same as with 
the first embodiment. A detailed explanation follows be- 
low of the QC processing in this embodiment. The QC 
55 processing of this embodiment is divided into (1 ) today's 
analysis processing and (2) the previous day's analysis 
processing. 
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(B-3-1) Explanation of Today's Analysis Processing 

[0167] FIG. 21 (a) is a drawing explaining the concept 
of today's analysis processing. In today's analysis 
processing, first preliminary populations made up sam- 5 
pie data dated within the past 48 hours are sequentially 
created, with the time of the control device 1 as refer- 
ence. Further more, Sample data analysis is conducted 
based on the first preliminary population, and today's 
analysis results are updated. In this embodiment, the '0 
update and analysis processing of the first preliminary 
population is conducted every 10 minutes. 
[0168] In FIG. 21 (a-1), the shaded trapezoidal region 
SO shows the first preliminary population at the current 
time of day T1 (1 8:00 on the 2 nd ). With the passage of » 
time the trapezoidal region SO progresses to the right in 
the figure. That is, the first preliminary population is up- 
dated. As the first preliminary population is updated, the 
analysis results fortoday (i.e., the 2 nd ) are also updated. 
[0169] At the point of time T2 (00:00 on the 3 rd ) when 20 
the date changes from the 2 nd to the 3 rd , the previous 
day's analysis processing for finalizing the analysis re- 
sults of the second is activated. In FIG. [21](a-2), the 
shaded trapezoidal region, i.e., the sum of region S1 and 
S2 1 , represents the first preliminary population at time 25 
of day T2. Region S1 represents the group of sample 
data sets dated the 1 st and region S2' represents the 
group of sample data sets dated the 2 nd that were ob- 
tained at this point in time. 

[01 70] Even if the previous day's analysis processing 30 
has been activated, today's analysis processing contin- 
ues to be conducted in the same manner as described 
above. Today's analysis processing, as it continues, up- 
dates the analysis results of today (i.e., the 3 rd ) accord- 
ing to a predetermined timing. 35 

(B-3-2) Explanation of the Previous Day's Analysis 
Processing 

[0171] FIG. 21 (b) explains the previous day's analysis 40 
processing. When this processing has been activated 
at 00:00 on the 3 rd , the control device 1 creates a second 
preliminary population. The control device 1 updates the 
second preliminary population every 10 minutes, and 
updates the analysis results for the previous day (i.e., 45 
the 2 nd ) based on the updated second preliminary pop- 
ulation. 

[01 72] The creation and update of the second prelim- 
inary population is conducted as follows. Every 1 0 min- 
utes the control device 1 creates a second preliminary so 
population made up of sample data from the past 48 
hours. As the time of day progresses from T2 (00:00 on 
the 3 rd ), sample data dated today (i.e., the 3 rd ) that was 
collected in advanced time zones is deleted from the 
created second preliminary population. 55 
[0173] FIG. 21 (b-1) shows a second preliminary pop- 
ulation at time of day T3 (10:00 on the 3 rd ), 10 hours 
after time of day T2. Region SV is that group of sample 



data dated the 1 st having an measurement time within 
48 hours of T3. Region S2' is a group of sample data 
with an measurement date of the 2 nd that has already 
been collected. Region S3' is that sample data from the 
past 48 hours that is dated the 3 rd and is to be deleted 
from the second preliminary population. At time of day 
T3, the control device computes the analysis results for 
the previous day (the 2 nd ) based on the sample data 
from region SV and region S2\ 
[0174] FIG. 21 (b-2) is the second preliminary popula- 
tion at the point in time of time of day T4 (00:00 on the 
4 th ), which is 24 hours after time of day T2. The shaded 
region S2 indicates the second preliminary population 
at this point in time. The second preliminary population 
at this point in time comprises the group of sample data 
sets dated the 2 nd from all the analysis devices partici- 
pating in the remote support system. At this point in time, 
the control device 1 finalizes the population for the anal- 
ysis of the day two days prior (the 2 nd ). The analysis 
results obtained from this population become the final 
analysis results for the day two days prior (the 2 nd ). 

(B-4) Flowchart 

[0175] In this embodiment, the control device 1 con- 
ducts three types of QC processing independently: col- 
lection processing, today's analysis processing, and the 
previous day's analysis processing. 

(B-4-1) Collection Processing 

[0176] FIG. 22 is the collection processing of sample 
data that the control device 1 performs. This processing 
commences when operations proceed to Step S8 (QC 
processing sub-routine) in the main processing per- 
formed by the control device 1 (FIG. 4). In other words, 
in this embodiment, each time the control device 1 re- 
ceives sample data, that data is stored in the base da- 
tabase (not shown in figure). The sample data that the 
control device 1 receives is stored in this base database 
without any deletions. 

(B-4-2) Today's Analysis Processing 

[0177] FIG. 23 is a flowchart showing the flow of to- 
day's analysis processing performed by the control de- 
vice 1 . In the explanation below, a buffer 1 shall be the 
work area for forming the first preliminary population that 
will serve as the basis for today's analysis processing. 
[01 78] Steps S1 01 , S1 02: The control device 1 deter- 
mines whether the date has changed (S101). If it has 
changed, it activates the previous day's processing 

(51 02) (refer to FIG. 21 (a-2). 

[0179] Steps S103, S104, S105, S106: The control 
device 1 determines whether a predetermined time, i.e., 
10 minutes, has elapsed since the previous analysis 

(5103) . If it hasn't elapsed, operations return to Step 
S101 without analyses being made. If it has elapsed, 
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the first preliminary population is updated and today's 
analysis is updated. 

[0180] Specifically, sample data having a time and 
date within the past 48 hours is first acquired from the 
base database and is held in the buffer 1 (S104). Next, 
it is determined whether among the data held in the buff- 
er 1 there is more than one set of data from the same 
analysis device (S105). If there is, all such data except 
the most recent is excluded from the buffer 1 (S1 06) (re- 
fer to FIG.21(a-1). 

[01 81] Step S107: The control device 1 performs 
analyses based upon the updated first preliminary pop- 
ulation. These analysis results will serve as today's 
analysis results for this point in time. 
[0182] The control device 1 performs the above 
processing independently of the sample data collection 
processing, and updates today's analysis results every 
10 minutes, based on sample data from within the past 
48 hours. 

(B-4-2) The Previous Day's Analyzing Processing 

[0183] FIG. 24 is a flowchart showing the flow of the 
previous day's analysis processing that the control de- 
vice 1 performs. In the explanation below, a buffer 2 shall 
be the work area for forming the second preliminary pop- 
ulation that will serve as the basis for the previous day's 
analysis processing. When operations in the above-de- 
scribed today's analysis processing proceeds to Step 
S1 02, the following processing is activated. As with FIG. 
21 above, we will suppose that this processing com- 
menced at time of day T2 (00:00 on the 3 rd ). 
[0184] Step S111: The control device 1 again deter- 
mines whether the date has changed; if it hasnt the 
processing starting with Step S112 is performed. In oth- 
er words, until the time of day changes from T3 (00:00 
on the 3 rd ) to T4 (00:00 on the 4 th ), the update of the 
second preliminary population and update of the analy- 
sis are conducted (S112 to S117, described below). 
When the time of day reaches 00:00 on the 4 th , the anal- 
ysis results of two days prior, that is, the 2 nd , are finalized 
(Steps 118 through 120 described below). 
[0185] Step S112: The control device 1 determines 
whether 10 minutes have elapsed since the previous 
analysis. If it determines "Yes," then operations proceed 
to Step S113, and the second preliminary population is 
updated. If it determines "No," it does not update the 
preliminary population and operations return to Step 
S111. 

[0186] StepsS113,S114,S115,S116:Thecontrotde- 
vice 1 acquires from the base database sample data 
from within the past 48 hours and holds these in the buff- 
er 2 (S1 1 3). Next, the control device 1 deletes data dat- 
ed today (i.e., the 3 rd ) from the acquired sample data 
(S114). Next, it is determined whether among the data 
held in the buffer 2 there is more than one set of data 
from the same analysis device (S115). If there is, all 
such data except the most recent is excluded from the 



buffer 1 (S116). In this manner, the second preliminary 
population is updated (refer to FIG. 21(b-1) 
[01 87] Step S 1 1 7: The control device 1 , based on the 
updated second preliminary population, newly com- 
5 putes analysis results for the previous day, namely, the 
2 nd . In this manner the analysis results for the 2 nd (the 
previous day) are updated every 10 minutes (S112 to 
S117). 

[0188] Step S1 18: If it is determined at Step S111 that 
the date has changed, in other words, that the time of 
day has become 00:00 on the 4 th , the control device 1 
finalizes the population that will serve as the basis for 
the analysis results of the 2 nd . In other words, the sec- 
ond preliminary population at this point in time becomes 
the population for the analysis results of two days prior 
(i.e., the 2 nd ). Only sample data dated the 2 nd is con- 
tained in the finalized population (refer to FIG. 21 (b-2). 
[0189] Steps S119: The control device 1 computes 
the analysis results for two days prior based on the fi- 
nalized population. 

[0190] The display of the web page on which the 
above analysis results are posted is executed based on 
authentication information input from the analysis de- 
vice. When a web page is displayed, the control device 
1 confirms the time zone of the analysis device. The rea- 
son for this is that it is conceivable that the local time in 
that time zone is a date other the date in the GMT + 12 
hours times zone, that is, it is not that date yet. In such 
cases, the control device 1 does not display today's 
analysis results for the GMT + 12 hours time zone, but 
displays only the analysis results of the previous day's 
analysis processing. 

[0191] With the above-described processing, based 
on sample data collected from analysis devices located 
across the world, today's analysis processing sequen- 
tially updates today's analysis results and the previous 
day's processing updates the previous day's analysis 
results. In addition, the analysis results for each day are 
finalized through the previous day's analysis process- 
ing. Because the analysis is performed based on there 
being at least a certain number of sample data sets, the 
reliability of the analysis results can be improved. Fur- 
thermore, because sample data taken from measure- 
ments in each time zone is reflected in that day's anal- 
ysis results, a user can use this system without being 
aware of any differences in time zones. (C) Storage me- 
dia on which is recorded the above-described programs 
of the present invention are included in the present in- 
vention. These media can include, among others, com- 
puter-readable floppy diskettes, hard disks, semicon- 
ductor memory, CD-ROMs, DVDs, and opto-magnetic 
disks. 

[0192] (D) Media that transmit the programs of the 
present invention are also included in the present inven- 
tion. These transmission media include telecommunica- 
tion media (optical fibers, wireless networks, et al) in 
computer network systems (LAN, Internet, wireless 
communication network) for transporting and supplying 



15 



20 



25 



30 



35 



40 



45 



50 



13 



25 



EP1 107 159 A2 



26 



program information as carrier. 
[0193] Through the use of the present invention, the 
history of an analysis device is stored in a control device, 
thus making possible rapid response to trouble arising 
in the analysis device and shortening the down time of 5 
the analysis device. Also, the external control of an anal- 
ysis device can be performed essentially in real time. 
[0194] While only selected embodiments have been 
chosen to illustrate the present invention, to those 
skilled in the art it will be apparent from this disclosure 10 
that various changes and modifications can be made 
herein without departing from the scope of the invention 
as defined in the appended claims. Furthermore, the 
foregoing description of the embodiments according to 
the present invention is provided for illustration only, and '5 
not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 



Claims 20 

1 . A support method employed in an information ter- 
minal connected to analysis devices via a network, 
the support method comprising: 

25 

collecting predetermined historical information 
showing the operational history of the analysis 
devices from the analysis devices via the net- 
work; 

storing collected historical information for each 30 
analysis device; and 

outputting collected historical information in re- 
sponse to an instruction by the operator of the 
information terminal. 

35 

2. A support method as set forth in claim 1 , further 
comprising: 

operating the analysis device from the infor- 
mation terminal via a network. 

40 

3. A support method as set forth in claim 1 , further 
comprising: 

preparing error determination parameters; 
extracting predetermined error information 45 
from the historical information; 
creating error histories based on the error de- 
termination parameters; and 
storing correctively the error histories and the 
analysis devices. so 

4. A support method employed in an analysis device 
connected to a predetermined information terminal 
via a network, the support method comprising: 

transmitting predetermined historical inf orma- 55 
tion showing the operational history of the analysis 
device at a predetermined timing to the information 
terminal via the network. 



5. A support method as set forth in claim 4 further com- 
prising: 

accepting operation from a predetermined in- 
formation terminal via the network. 

6. A quality control method employed in an information 
terminal connected to analysis devices via a net- 
work, the quality control method comprising: 

receiving sample data that the analysis devices 
measure predetermined quality control sub- 
stances via the network; 
storing the received sample data; 
analyzing the stored sample data for each anal- 
ysis device and each quality control substance; 
and 

providing the analysis results of the sample da- 
ta that are received within a predetermined 
timeframe to the analysis devices. 

7. A quality control method employed in analysis de- 
vices connected to a predetermined information ter- 
minal via a network, the quality control method com- 
prising: 

transmitting sample data that predetermined 
quality control substances are measured to the 
information terminal via the network; 
requesting to the information terminal for anal- 
ysis results of the sample data; 
receiving from the information terminal the 
analysis results based on the sample data that 
the information terminal has collected from the 
analysis devices within a predetermined time- 
frame; and 

outputting the analysis results. 

8. A computer-readable storage medium on which is 
recorded a program for executing the support meth- 
od employed in an information terminal as set forth 
in any of claims 1 to 3. 

9. A computer-readable storage medium on which is 
recorded a program for executing the support meth- 
od employed in an analysis device as set forth in 
either claim 4 or claim 5. 

10. A computer-readable storage medium on which is 
recorded a program for executing the quality control 
method employed in an information terminal as set 
forth in daim 6. 

11. A computer-readable storage medium on which is 
recorded a program for executing the quality control 
method employed in an analysis device as set forth 
in claim 7. 

12. A control device connected to analysis devices via 
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a network, comprising: 

reception means for receiving from the analysis 
devices predetermined historical information 
showing the operational history of an analysis 5 
device; 

storage means for storing historical information 
for each analysis device; and 
output means for outputting historical informa- 
tion in response to an instruction by an opera- 10 
tor. 

13. An analysis device connected to a predetermined 
information terminal via a network, comprising 
transmission means for transmitting predetermined 15 
historical information showing operating history to 
the information terminal via the network according 

to a predetermined timing. 

14. A control device connected to analysis devices via 20 
a network, comprising: 

reception means for receiving sample data that 
the analysis devices measure predetermined 
quality control substances; 25 
storage means for storing received sample da- 
ta; 

analysis means for analyzing the stored sample 
data for each analysis device and each quality 
control substance; and 30 
providing means for providing to the analysis 
device analysis results of sample data received 
within a predetermined timeframe. 

15. An analysis device connected to a predetermined 35 
information terminal via a network, comprising: 

transmission means for transmitting sample 
data that predetermined quality control sub- 
stances are measu red to the information term i- 40 
nal via the network; 

request means for requesting to the information 
terminal for analysis results of the sample data; 
reception means for receiving from the informa- 
tion terminal the analysis results of the sample ^ 
data that the information terminal has collected 
from the analysis devices within a predeter- 
mined timeframe; and 

output means for outputting received analysis 
results. so 
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